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According to this present invention, since it is 
possible to produce the phase-shift mask and the correction 
exposure mask with high precision within a short time, a time 
required for producing the device can be shortened, and an 
advanced device having a fine pattern can be produced at low 
cost . 

The first and second masks of the Invention are produced 
using the mask producing methods and the mask producing 
apparatus of the present invention, respectively, and there 
is a merit that the phase-shift mask and the correction 
exposure mask can be obtained within a short time at low cost. 
The second producing method of a device of the present 
invention includes the step for transferring the device 
pattern onto the device substrate using the mask of the present 
invention, and an advanced device having a fine pattern can 
be produced at lower cost . 

Next, a third producing method of a mask of the present 
invention is a producing method of a mask used for double 
exposure of a photosensitive substrate, wherein a parent 
pattern of a master mask (MR) is transferred onto a first 
substrate to produce a first mask (WRl) used for one exposure 



of the double exposure, and the parent pattern of the master 
mask is transferred onto a second substrate to produce a second 
mask (WR2) used for the other exposure of the double exposure, 
and a condition under which the parent pattern of the master 
mask is transferred to produce the first mask and a condition 
under which the parent pattern of the master mask is 
transferred to produce the second mask are different from each 
other . 

In this case, the first mask as one example is a mask 
for enhancing resolution such as a phase-shift mask, and the 
second mask is a mask for defining a shape of a pattern to 
be formed. 

Further, a fourth producing method of a mask of the 
present invention is a producing method of a mask used for 
double exposure of a photosensitive substrate, wherein a 
master mask (MR) used when a first mask (WRl) is produced using 
one exposure of the double exposure is used when a second mask 
(WR2) used for the other exposure of the double exposure is 

produced, and a condition under which a parent pattern of the 

master mask is transferred for the second mask is different 

from a condition of the first mask. 

According to these mask producing methods, it is 

possible to produce the first and second masks at a low cost 

and within a short time. 
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Brief Description of the Figures in the Drawings 

Fig. 1(A) is a plan view showing a master reticle MR used 
in one example of a pi^eferred embodiment of the present 
invention. Fig. 1(B) is a plan view showing a substrate Rl on 
which light shield patterns PA2 , PB2 are formed. Fig. 1(C) is 
a plan view showing a phase-shift reticle WRl , and Fig. 1(D) 
is a plan view showing a correction exposure reticle WR2 . 
Fig. 2 is a view for explaining an exposure condition when the 
phase-shift reticle WRl and the correction exposure reticle 
WR2 are produced. Fig. 3 is a schematic constitutional view 
showing an optical projection exposure apparatus for 
producing a reticle used in the one example of the preferred 
embodiment of the present invention. Fig. 4 is an explanatory 
view of steps of producing a set of master reticles from a 
predetermined circuit pattern in the preferred embociment . 
Fig. 5 is an explanatory view of steps of producing a 
semiconductor device using the set of master reticles. 

Best Mode for Carrying out the Invention 

One example of a preferred embodiment of the present 
invention will be explained with reference to the drawings 
below. In this example, the present invention is applied for 
producing a phase-shift reticle and a correction exposure 



reticle for producing a semiconductor device. 
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10. A producing method of a predetermined device, 
characterized by comprising: 

a first step of drawing a parent pattern corresponding 
to a pattern of a predetermined layer of the device onto one 
or a plurality of first substrates to form a master mask, 
a second step of transferring the parent pattern of the 
master mask onto a second substrate under a first condition 
and forming a predetermined phase-shift portion on the second 
substrate, thereby forming a phase-shift mask, 

a third step of transferring the parent pattern of the 
master mask onto a third substrate under a second condition 
which is different from the first condition, thereby forming 
a correction exposure mask, and 

a fourth step of exposing in a superimposing manner the 
pattern of the phase- shift mask and the pattern of the 
correction exposure mask on a fourth substrate. 

11. A photomask, characterized by being produced using the 
mask producing method as recited in any one of claims 1 to 
5 , 7 and 8 . 

12. A producing method of a device, characterized by 
including a step of transferring a device pattern onto a device 
substrate using the mask as recited in claim 11. 
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13. A photomask, characterized by being produced using the 
mask producing apparatus as recited in claim 9. 



14. (Added) A producing method of a mask used for double 
exposure of a photosensitive substrate, characterized in that 
a parent pattern of a master mask is transferred onto a first 
substrate to produce a first mask used for one exposure of 
the double exposure, and the parent pattern of the master mask 
is transferred onto a second substrate to produce a second 
mask used for the other exposure of the double exposure, and 
a condition under which the parent pattern of the master mask 
is transferred to produce the first mask and a condition under 
Which the parent pattern of the master mask is transferred 
to produce the second mask are different from each other. 

15. (Added) A producing method of a mask as recited in claim 
14, characterized in that a parent pattern of a master mask 
different from the master mask is transferred onto the first 
substrate to form a phase-shift portion in the first mask. 

16. (Added) A producing method of a mask as recited in claim 
15, characterized in that the first mask is a mask for 
enhancing resolution, and the second mask is a mask for 



defining a shape. 



17. (Added) A producing method of a mask as recited in claims 
14, 15 or 16. characterized in that an optical exposure 
apparatus which reduces and projects the parent pattern of 
the master mask is used when the first and second masks are 
produced . 

18. (Added) A producing method of a mask used for double 
exposure of a photosensitive substrate, characterized in that 
a master mask used when a first mask is produced using one 
exposure of the double exposure is used when a second mask 
used for the other exposure of the double exposure is produced, 
and a condition under which a parent pattern of the master 
mask is transferred for the second mask is different from a 
condition for the first mask. 
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